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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device which 
is capable of detecting a tilt without providing the device 
with a special detector, such as a tilt sensor. 
SOLUTION: The maximum tracking error signal amplitude 
for the tilt quantity detected by a tilt detecting means 
20 is detected while the angle of the optical pickup 3 to 
an information layer is changed by a tilt varying means 
26 of changing the tilt quantity between the information 
surface of an optical disk 1 and a light beam around a 
reference angle and the tilt of the optical disk 1 is 
detected by the value of the inclination at which the 
value of the tracking error signal amplitude is maximized 
from the relation between the measured tilt quantity and 
the amplitude value of the tracking error signal. 
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fiS^fkSl 3 9aMl39 bKT¥^{t*n* 0 
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icoi ®m$>KmtE-?zrctb, 3 0cd$iJ5£4'$ijj£l 

4 4Tii« *-*@fsH*IBH*a0B3 8fr5><Dt-# 
4 2*&©iB««»JII4f fcfcSrJSr* l gHs££ 

Ki&avrso io 

[0 0 4 3] tLhCfcdtfll^nfc^MffilO^l/h 

*E§sgp «t k> < a*ratt*#o»&, t e \mm 

!*flW*T, 010 (a) KaVf.fc'SKftfVX* 1 (01 

k , mass© t e ff 9mtf*EflMS4) t e firsts 20 
«fc < ttastisfc*, a*T EmwatiBEffa^ 

^n-^flt^ftHWWaiffll^i: LTffiffi-rs c tT\ IE 

? \cffi®mm%z&vT, t e flt^finmiff 3 5 t* 

MJ^nfc T Effi^fiffi©rtffl*T Efl^jfiHtfiJgP 1 30 

4 1 \cTmmut*im®t?mmmw<»wck7 e 
(i^»iH-iJgpi 4 1 aRxsmmm$.<D®±T urn 

W&im%\ 4 1 bfc«fc9flI9Jfc:«:*:TE<l#£IBtf# 

aen, a*T Efi^Hi¥«fi:«t>ntKicraeiMm 
©a*T Efi^jHH^tsp 1 3 9 zTkxsmmw&v 
a*T Effiwsfctt 1 3 9 bfcct offl»jK#»6n 

So gjfc, ^-*HIlK^liBtttWi#i:««!pJgiJfi^fc^ 
OTHEft • *fBSS«iW*«ISaiJ4 4 tTKWJT*, 

stRgp 5 4 -pas? u «®^^ ha^mgp 3 6 z-mmt 

So ftfe, B4K3*Lfcjfctttt»0#|JiK-e, AS<1#(± 
(a + b + c + d) kLTg^tlSo 
[0 0 4 4] t-f, Jtey^7*y^ft¥ai 3(C&K) 

Jtt e y * 7 •> y 3 T'tiPBffifr 6>f# 5 ns A S fl^£ A S 
x>^o-yM#2ffi{tHI8S4 2T*2fflftU fttT-A 

So 3te»y^7v^3*, ^;l/hM*Jffll¥l§3 3 

^5.©^;l/Ha^ffl#tcS-cJt^;l/hRl^S2 6T- 1 50 
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OflD(fi*ac«A^«. 3tl£-.y*7»y:/3©lO0|iaS 

■kmu i tmw&HMmi otcts^ij 

THfS&o@a (f»J l T-fi 3 0) T Efi*t»&ii£ 
U T E 43*£ff$til3|! 4 3 Tlffc 3 0©a* T E 
fc#fiffi*«*T EM#JI*l¥^fka53 9 WSffcU 

[0 0 4 5] *LT*-;I/h»W»^&3 3fr£>©gljc0f- 

0l*{fiE*lRlC 3Xf7^> ^lRl{C3Xr>y^tf7 
*70$!l£-fSo h»c:fettS«*TEfc*iHfi 

/l/htt£*a6, ^h«*Jffll¥S3 3lcge,nSo CCD 

[0 0 4 6] ^\ ±^<DWPttKESW$fctt*a5S 

k*e»»i:©«fif«i«o<5rn*»o««-eti, fates*- 

*BESffi«i5**illl3£aJ 4 3 T« Lfc ^ 
«W*««»R»5 4-P«RU 3IiRLfc1B«0*fc"C> 

1WBBf^TJ(HE«»fc4t), 5MHSSP*«<at), T 

*<tb*So 

[0 0 4 7] W±<DJ;9t, 3|^IMflWO«!«t J:nfcf» 

©fiftfis«-e« t e g^fifi*^* < mm?z>m®m<D 

tT'TE M^CDJUfA^S 0 » M^tDii^^TIi T E 

<^ij-rsit^ji<D«^Tt, KEft* 
mo^^^i^T Emm&ffizm^zztic**). 

So 

[0 0 4 8] eiJtffil3) JUT, *fSHJOSiJ<D||fiSflajtC 
ov>T, 0S«r#BP,L&^P>l«ra-rSo A 
Sxy-<D-7'2ffl{b|HlSS4 2OftffO»jyHflS0|2 k 
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So 

CO 0 4 9] *§ga»ft-r^X? 1 (D&tt%mi+ 

5o 09* if mm®<D t e ^sMe^sES^o t e m 

<WWlc]t'<**<ft*Wtt*»o1WM»c, S5S5X 
E**l5»if»3t^x^iRtf/*fcttflMIWK^I8*' 
SffiL/cktfc, 011 (a) Rtf (b) CaVT *3 

tf*«»D*WT*fc», 011 (c) {C^-f£?fcA 

«afc«KbT^«OlCfeHt>6-f T Effi3&4I(iBElB 
■Wtn*o**atf4:»t>T^*. cfcoT, *S2S*8P 
©ffi:*;T Efg#»I£ilJ£-f 3 A Sfi^tffcS 

LT^*»BfOTE*«*TEffll*lilIkLT*aLT 
iEb<*E«W©«*T Effll^MHBWifi-e* 
*CT, A Sxy^P-y2flffclHl^l 4 2(C*3 

2 fitf boss*-' p. ©tB^i lif <* K / W U"^l/fr 5 p - 20 

;b K Lfc&a- u^;ue« OSfeS «fc 5 fcfc-rt/ Kftflg 
£££f£-eSo 

[0 0 5 0] cniCJ; t), 0 1 1 (d) © (" H" — h 

o i d®) icTjktxiic, ksmm <i -'&%M?59tf 

SB o T fe M-C U"Wt*-£l#flg*-;b K 2 ng£I2i^g|5 i: 
*IKr£ft6fc», *flE&^©fi*TEM^jg£&8&tb 
TSc ft*. Hi l (d) © (" H" - 

hold©) E^-fcfc^c, *iEsa5*-^raoraK 
z<DK{mmmi<\ ftfc, mmmtmrnm^coi Em 

[0 0 5 1] *LTf-;l>h*PJW¥a3 3fr£©giJ©^ 
ttlgP3 6«iK*T E{f^Jgifi#«&*#<ft£^;l'htt 

£-2»©ffl#ffi*tt«a*;l/hSfclMW£ft*. 50 
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[0 0 5 2] a±©*3fc* *mMM<D®m\c&tili. 
V -b >+>-ft £©tt8iJ&;|*t&£!l«Stt*3 C k ft < . 

mmu t wssb t x t e 435 t> > es 

tig|5k*taiggl$i:©«*T Eff9SM4HH9JlcM£U 
8tB£1B«©£v^©a*T E{f*|»I*ffl^3C ktc J; 

[0 0 5 3] (HSS094) fiTR *fgHJ5©te©^fi£0IJK 

mmztifzim cwt, r Fi§tt>t) twtsr 

Fxy^o-yfi#2ffift:iH]Sg5 2*fflv^t©-e* 

•9, *©ft&©^{±H^0>J2Sfc{i3i:|B|«lT*feSAcl6, 

3o 

[0 0 5 4] HI 2li^fe»0|cD«|tfi*3Vr^Py^ia 
T?*5o RFx>^P-^fi#2ffifk|5I»5 2T{i, S 

4ffl#5aanissi 9*^it$Hffi©R Fffl^**tBu * 

ZtiT^ii^ti:ibRvmmM<* RFxy^p-yfi 

R Fxy^p-yM^ttj^^tiSo -Tftb-5RFx> 
-yfi^ 2 ffiftf § c k ic J: o TfE8B«»OJpJgiJ 
*Mftli:ftSo 

[0 0 5 5] «±©£5C, **«SW©«lricf«:J:titf» 

SXfciSBflPMfrr-rx* 1 Rtf/SfcttfilfflJi©^ 

If-AOJttttifr 5Jt-r >f X^©1f «jB©«**IES6 

[00 5 6] (HfigffiJ 5 ) J-XT, *|gW©BiJ©SaSffl£ 
o^T, HE*#fiSLft*' ! ?>l«H^-r5 0 *2ffim<fX!t? 

>( ztmwis.. nmm 1 vrnmcmittcmnLit te§ 
©nuasasfc^ci&^tiiittgi 1 fcratiif**o-p, n 

[ 0 0 5 7 ] 0 l 3 tt*H!S0l©*iS*^-r 7p y ^ H 

t**o u±© j: 5 tajK^nfc^utffjK^^T*© 
ftf*«wm*-5o jefw x^ i ©it suitefairf s c t 

tc«k»)aiB©RW*3b^Ete0, *fcT Efi9WWA S 

k vmtt z t e «#©jiii®^ a s (ommmz®^ x 

OWa = TE/ASt'-tOf^ a=NTE/N 
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A S *SSfc"r£»*N TEfcNASfcU *fBHgG<D A 
SSD'TE^AS' RtfTE' , K!BHg|3T*<D A S RD* 
TE£AS" , TE" £?%t, ^tla = TE' / 
AS' « a = T E" /A S" ©MffoWSOlTe, NTE 
= NASX (TE' /AS' ) =NASX (TE" / A 

s") os^»atfi[r*o as' , te' , a 

S" , TE", <Dm BEBBSft 
OflD fcfrfrfcfcl*, TEOIHU4NTE— SfcfSC 
£#T'£5 e Sfc* f-;Uh*^B4-rSi:o = TE/AS 
OHflltfXfcL a>T E/A S ttaZfctb. NASx 10 

(TE/AS) ©<Itffi*t£3fvUhfl#fijIf-/l/H 
ffli:*5o ioTTE {I^SIsffiiElilgS 5 3 Ttt±ffi» 
»3S*fflV\ A Sfll^S T Efl»©lfIE*fT 5 0 

[0 0 5 8] Z LXf-frVmm^&Z 3^6©aiO^- 
4/ hlte«*fc*3*gWttli:*7b h RTSg^a 2 6 «M 

HJ»3 6ttB*TE«^*tfflte**<fcS*7l/h* 
ftM*-;!/ MB 4: LTRJt U hfifMW¥©3 3 ic 20 

R&lctt, ?/l/h*MI|l¥g3 3tf. Sa^l/hfiKRS 
r«^ibO^-;l/hS£fll9«^hth- #HJS&2 l tctH 
*U ?7l/MJ--#@iS2 l tCcfcoTftxf X* l fcflfi 

[0 0 5 9] U±©*5»c, *^«0iJ©SMifc«J:fttf, 
©SfcfiB«T*tt T E flmKtf*« < flt5)tff X 
T T E ffi^^rMIE-r 5 d i: lc £ 0 , *IH»SPi:8E IBiSSfl 

[0060] mmm&) wt, 

[ 0 0 6 1 ] m 1 4 tt^«HH0#lJ£**-f 7 O 7 * 0 40 

t\ Ktjx? i cDKiiws^^fHissa^x-^ 
saagM 5t% Ktaiggi5i:*feiigi3i:(Ditwa3^K*te 

4 5A»60lfr^KJ:») h7^-X^- sKleISS 1 8^6 h 
4*»frU )ttr-y^7^7 p 3%^!)i 
^Ht^o 50 
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[0062] &L±.(D£5\mm-£nrc*mmm<D®ttz 
mwtZo t e mmmvmjz.X'f > t aw 4 x * 1 

m$HD T E ffi^fifitf ^fBStgpD T E £ 0 

*<8:S«fte*#o*£, 010 (a) tc^-TcfcaJCr 

■yx* i iieoratffiESSPfcjfcEftSfco^n^no 
iis«ic*si:TTEffi^igiB»**<sfk-r«. teoi 
6>^;U h»%iJ^-T5*ISB^^^T-ti, 
^cosst Effi^iii(g^pj^-r§i:*ie§sgi50T ea^ 
®§#/h£v^ c #>, BBE»gp<oa*T Eflre jgnica-fc 

[0063] ^Lf$f, EseasuiT-^ffiasM 

5T\ ftrVX* l±4)8E«®lM8fr&, IfSiJicOgE 

ista«««tu-rs. *ic, ^;i/h*tttaofci6TEfli# 
s»aifia«r-*sai!SP4 5-e«wi*nfcffi»s»i:* 
*#uia54 5^e,©^ic c kt) ^msg] 

3 OfD, Jte-AOBBitSnSffllt* 

[0 0 6 4] W±©*5»c, *^SIfi?iJt±*l5^g|5i:gSfB 
®g|3 1 T* T E fl^cDSifiA'iS^ 0 . H#OiBfiEWM?U: 
T Efll^iiKA^* < S»fS3tr-< X^flD«^Tt, 
'If ®«©IE&Wa^^ & g£I3^gp *l BSSP i: <D^W 
«S«*8MiU co^lgW^ilttfc^^h-eTEfi 

?gffi-r s^x^ -p t t e mmmziE l < aj^-r 5 

[0 0 6 5] f LT^MSMg3 3A^P.OSij£D^ 

fC3Xx->y^lt7Xx>yy^»3jgL, §^;l/hT'Offl 
*TEffl#Jg«*7oMS-rsci:K:«tO, SS^I/h 
M^th^P 3 6«g^T Efi^fiB«««t^*<&S^;I/ 
h«*«3i^l/h«i:LT»^U f-7l/h«»J»#®3 
3ttt*UTEtl«'&*o flt> IBiSfeL<(iS4ii 
ffO(R»cJ4, ^;l/h«©Jffll¥l9:3 3*V aJB^hat 
tft^fSfci&O^HftSffl^f-^Mt-^HKZ 1 

[0 0 6 6] W±OJ:5t, 3*^UtlW©«fiEfe:«fcn{f, 
h -b if O^giJ^^tBgg^iStt 5 c 4: * < , 
*IB»g|5 BfIBSai5 T? T E fi^OSffi^ft 0 , M# 
<Dgffi«M«T'(± T E < Xft-T ««-r X 

7©«^T't^ ^e-AO^tttC^-r^Ttx-CX^CDlf 
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[oo67] mmm i ) j-xt, ^mmiommmK 
>i mm'mm 3 t h^vz-yw-xm® 1 2 toy 

■WW, MtMl £:fi&*o *Oflk©«flffiiRi:*©» 
«B*ttWitt«IIS , r«*liaiff!lK^3V'>T{4, T Eff3S£ 

0 f Fimx-T Eicffiwmm^<D?&£mmt%%a 

[0 0 6 8] 121 SKYvvZ-yW- #0881 1 2© 

y^mmmy^j^ 4 et. F7t>»i7^w 
4 eoji&fls&oN, o f F-r^rctbtDh^-y^y^mm 
my^oi'^^y^A it. Y7v*y>?m5m&\ \ 

t. h7-y*>^0FF«»T»lKnEh7«y=lr>initSt® 20 
ESl l*h7y*>^»lftKJISftS-&*U>Xfil!ifflB 

[0 0 6 9] W±O«fc3tC»ric*nfc*H«0!lOlllff* 

h^y+y^O F Ftfffiteftr^X? 1 ttffgffi© 

h^-y^OF F#3iT*£>TEfH§y:01 6 (a) <D 
ZolcffltfitZhvyt (ftrVx^^jft) ©#IW 
«f^^ l lsllK©l$IB*ffi»KBtSHPJl, 

#i^iffl(*i-cojifc«t«MB*iiii£r*«Jb^**<a5 (c 30 

OBOfllTttttT^X* 1 |sME4> T E{|^g*i^2*L 
friJ&T't&^fc&ftrVX* 1 |slls% \/3Wfcf-0 

[0070] *ct*, t Efe^s«i*ai^-rs«^ 

/I/ hOSUW^S 1 3 3fr<b<Dm7TsicM-32. UyXM® 
f\m®imft$Lffl4 9frS> h^-y+vyKl&lHlBM 8tc 

>^lRHcffiil^-lt5ci:t<t») % 016 (b) Kzk? 

mm^SLzmjp-rzttfTz, TEm^vmmmm 40 
<5%±2 •ezcttfX'%%0 cotzctiz&ioyt 

wains u *o¥is«*fflt\ snrffio»»*»«« 
ma£<s*TEfi*tMfl«iB&'r« 

[0 0 7 1] ^LTfttf-y? 7 7^3 ©fit 
If -y t^TIE/j r&J &5 (Rite 3 Xf -y 7*o£{fcS-g* 

ttJgP3 6tt^TE«*M#«fc**<&3*7t/ha 
*a»?->l/ hffli: LTBKSU HH?J»#© 1 3 3 50 
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OBRlctt, ^-;l/h**!l»¥ai 3 3#, aa^I/hSlc 

EUJfcU f-;H*-9--#08&2 Kc^ot^ffX^ 1 

[0 0 7 2] «±©J:-5^ 2^USWO*fi8h:<J:n«» 
h -t y-tffc H©f$giJ**aS«*H^S d i: =5: < , 
^x-fX^hv'y^^JlST'Otfe.ot^CctOS 
Jgtt*^3fWk:JI«**&-Pt>, fte-l±<Dmilctt? 

% ye?* x * (omm&oim *E«t*itfn? 1 5 t « 

^5Srifiltf»««* c^T'h7 -y *>?*0 F F ttffiT'T 
E©»«»HgJ§*£»fg£S-frS E fctfTtSo 
[0 0 7 3] (KM 8) WT> *S8HJM©SMtC 
o^T, Hffi«r*HSUft3^6KWr«o 01 7 tc^T* 

TEfi#fiK*»|£LTI/\fc©fc:*fU h?v*y?* 
yVmV h77^'» V\ C ©B$© T E ft 

y*y-?-Q— *IhIS&2 1 2, f-/l/M*a»2 2 0©»fF 

So 

[0 0 7 4] 01 8tC h7>y+y^-9"-^lHlSS2 1 2<D 
Mm***. TE««ttTE*f»ttffiE0B5 lfcX* 

^-^ i [Hi!g©H#[s^m u, i mmmicmm? % v 5 

^ffl-Tc T£fr^> 0ifEt|gmLTaffl©h7-y^^ 
■v>y^fT5iii:{cj;t). [plUh^-y^fiECffiipa^I 

[0 0 7 5] 01 9tf-;l/httW»2 2 OOSlJK*^ 

-/U7y ^^3 7tA7iL, 7Eimmmmm3 5 

ffl^ffiili^ffl^ U T E {I^jSti¥l£|ftgP 5 5 
[0 0 7 6] W±© £ fc9{cH|fi)t$nfc*^Sfi^O^T , 'C 
7tVf-y^7-y^Si¥gl 3t»»fi^*4Afl| 
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■So »ch77^^>?^ h7^»>7^ 

*©TE{i«i£$j£-tSi:ttf-c£So cntc<t:t» 

3fi$©gftS h?>» iT'T EfflWiaTOO^T^/c 

A S x>^o-7 2 ffifcmB 4 2 © «fc 3 ftfHWNBlHI^ 
*ffi^T«IKS*BMU hvy+^it-^lilSS2 l 
2 tgijo h77^T*f-77^ y 7*£tT? J;5iS 
f So 

[0 0 7 7] *LTf-/l/hflSI»¥a3 3A^6©9J©^ 

#RtfE#[n]lC3XTy7\ ft^|pJfC3Xr«y^tf7 
Xf77"i!)IU 7t>o«*aicfett*»if-;l/hJi 20 
*7 0jMfrrS. f-^ HS*Sft:«'&fc*&> TEfI*§ 

ftSi&£#;&S<DT\ f-;l/hS«Kfb^«ttK:TE^ 
l*ttffiElHlSS5 l£fflV>TTE<Dtt*M4£IISrfSo 0 
7 0<t 3 tc#^;l/ hffitcfcttS T Effi^JBWigftrS 

5 T EflKHMWftfc** < &««S?7l/ h«*#«>, 
*7l/MHfel»#Sl 3 3lCtttf/LTfiB1t2-eSo 

13 3*^ m'MT-frhmimmTzrcitxDT-frbmfem 30 

2 lici^T^x* 1 ^^e-A^fflwiitfifflji 

[0 0 7 8] J-X±£>J;?tc. *HJS«OS}iSfc*ntf, 
h -fe i/tfft 2<Dft»iJft8WigSB*»tt3 c t ft < , 
Jtr-C X ? <D h 7 y t BJcJBiiST'Otf 5 otr^te J: ») Ji 
mWlC T E f§*tffliffitf E#B# J: (3 < ft S«£T' 

£iij£-r s c t ic a *) m&& <te m^mmzmfe? s 40 

So 

[0 0 7 9] (#1»IJ9) MT, *f8U30giJ®£«50gfc: 

i~8i:ra8fl!>j»*jw&&n*. nmisyXA 50 
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©is**!?* septet 9, %\z-ufimmx.*Mt 

tt, *tttU>X4<oiBt*IE*.;5 fttr-Acolf 
$gffifc^5f-;l/h**£{fc*#fctf5, TEff9M 

[0 0 8 0] 02 0£*fftU>X4*18tt3f7l/h7* 

H8fcrtHHIl7*-*XBaKl3-l'/I/6 4 K &t>*V^ 
•yh8 tftm)7 *-il7Mm^4 4 2 TlM^tl 
T^5. rtJ^iJ7*-*X|gil3^;U6 4 1 fc*M3fl|7 
*-*X3Y;l/6 4 2 i:tc Offtfr^ 7^--7jxnxr 
;U6 4 01C) rattlBOWEfcilQa.**:, itftU^X4tt 

fll7*-*XKI(i3-i';I/6 4 l fcfl.Hfil7*- #*3>f 
;U6 4 2fc£ffiffifB©*E%;ta;fcSfc^U>X4H:« 
cne^n^WcAft-f 5WE&3> ba-^-fS 

[o o 8 l ] 02 l tt*HS6M©1t^^-r7n >y * 
0> H2 2«f-;I/MJ--#0B6 2 1 ©fl&afcaVrHfc 
So Tvl/h-fr- #@B6 2 i a, ftx-rx* l traits 

U>X4 0lSt%IWW-rSo *-A'h»»J»¥8l 3 3fr 

"fST^Uh fitting 6 2 3, 4WE 
S^5f rt«j||7*— *X|g»j3^;U6 4 1 i:njaW7* 

6 4 33^6«J««nT^5. ^©(S^tDMiHSIW 1 

fcra«-p*o, ra-»#*(*tT*fl!)«wftKijii4iir« 
•rso 

[0 0 8 2] *LTf-/l/HlS!l»#g3 3 *>6<DSiJ©f- 
;l/hi5^M^*cS^#SPgWtc^;l/hnr^®2 6£®j 

0iJ^(fE^(Rit3XxyX, ft?5riRit3Xx'yX^7 
*rv7»DjgU 7o©iSt»tt5ltS®jg^hffl 

* 7 oij^-r §o nin:*tt*»af-/i/ hfitttu 
^gji^hfitLT^u f-;vh«ia»¥ai 33 

lcttl^tTf2«$-&So ^ Lt, I2^Slfft>L<t±H^ 
ftffOHCH:, f;HlM¥gl 3 3A% 

tb^)L, ^;l/MJ--#@SS6 2 lt«toTJ*ftl/>X4 
<D^/l/h«tfi5fe£T£ So 

[0 0 8 3] W±0±5C 3t**«o««fc±ntf, 
Hz if O^gija^tB^H^iatt S c ft < , 

«WJBmWK Jlffft^Rtf /* fctt1WB«ftOK 0 « 
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mmm-?Z®£Vt>. B«MMUfcB«W:«*TE 

[0 0 8 4] &*>\ *?§B^(D^;l/h^tBg@(±. fflNSttC 10 

D-RKS3f£8!I, DVD-RAMSS»li£«B, D 
VD-RWieil»4» CD-R!E§Sff£gfi, CD 

DVD-ROMH£gffi, CD-ROMS£gffi^B£ 

tflEiso**:^ 5 ftfv x *iE&se<D^-f >r 20 

«©%S*|g-r 5 c i: «S 5 S T 
[0 0 8 5] 

je©twiK:8i&£-fr» 'it affitifrsjtif-Ao 1 
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